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Abstract
Relocation decisions are complex. Each household has a bundle of attributes that make
a location attractive to it, including the ability to access different activity locations easily,
neighborhood quality, house amenities etc. Relocating households have an opportunity to ﬁnd
housing closer to their work. Using data collected in the Twin Cities area, we investigate how
commute time and distance change after a relocation.
Introduction
Relocation decisions are complex. Early models of urban structure framed the question of where
people locate using a monocentric city model where location decisions are then framed as trade-
offs between transportation costs to jobs at the center and land costs (Alonso, 1964; Mills, 1972;
Muth, 1969). Cities have always been much more complex than these models however, and re-
cent changes include suburban jobs which have increased the job accessibility of far out suburbs.
Residential preferences also look beyond access to jobs, to neighborhood quality, school quality,
attributes of the home and so on; qualities which are not necessarily dependent on access to jobs.
But in spite of these other considerations, studies have also shown stability in travel time expen-
ditures (e.g. (Levinson and Kumar, 1994; Zahavi and Talvitie, 1980)) making the home-work
connection an interesting area of study.
The stability of travel times over a long time period has led to the hypothesis that individuals have
a set amount of time allocated to travel - a travel time budget (Zahavi and Talvitie, 1980). This
hypothesize implicitly implies that rising congestion during peak demand hours would reduce the
time allocated to travel to discretionary activities for those who experience it. Individuals then
must change discretionary activity locations so as to reduce travel time to these other spheres, or
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1ﬁnd ways to reduce their commuting cost, or make a relocation decision. If there exists a travel
time budget, then a relocation decision that seeks to reduce travel time to work in the face of rising
congestion would allow for stability in the time allocated for travel for other activities. Otherwise,
intolerance to exceeding the budget would lead either to a reduction in other travel or to a change
of either the home or work location to stay within the budget.
However the existence of a travel time budget is disputed. In their review of the literature on
Travel Time Budget, Mokhtarian and Chen (2004) call the idea of a travel time budget a theme
that is persistent in the literature but elusive to pinpoint. What has led to the persistence is the
observation that even as the employment landscape in major metropolitan areas is changing by
suburbanizing jobs and housing. Alternative explanations for the stability has been given by others
asarisingfromrationallocationdecisionsbothbyﬁrmsandindividualstokeeptraveltimeconstant
(Levinson and Kumar, 1994). Levinson (1998) has also posited that the increasing accessibility
that arises from jobs that have followed suburbanizing homes has helped create this stability.
A position forwarded by Redmond and Mokhtarian (2001), has been that people do not necessarily
try to reduce travel time but have preferences for particular commuting times. This view holds
that commuting has positive utiltiy components that arise from traveling and activities that can be
accomplished while traveling. Mokhtarian and Salomon (Mokhtarian and Salomon, 2001) also
propose that individuals have an ideal travel time which varies by person and individuals adjust
their travel so as to increase or decrease their travel time to meet this ideal. If true, relocation
decisions would seek to maintain (not reduce) as travel time increases due to increasing congestion
provided the initial conditions were ideal.
Studies have also looked at whether relocation decisions have changed the home-to-work com-
mute. In their case study of the housing changes of an employer in Southern California, Wachs
et al. (1993) for example ﬁnd that trip lengths of the employees of the ﬁrm they studied did not
increase substantially over a period of six years. Clark and Burt (1980) note a higher probabil-
ity to relocate when the home-to-work distance is long. Looking at how commuting distances
change, Clark et al. (2003) ﬁnd that households that have high commutes to begin with shorten
their commutes, and that women were more likely to shorten their commutes after a move than
men. Levinson (1997), using metropolitan Washington data, investigates if recent movers have
shorter commutes, and whether those that moved to new homes had longer commutes. His ﬁnd-
ings suggest that those who move, on average, maintain their commute durations.
Residential relocation decisions are much more deliberate than most other shorter term location
decisions. These decisions can be motivated by a range of issues that have to do with changes
in household structure, economic changes in the household, changes in the neighborhood etc. In
addition to these factors, Clark and Withers (1999) do ﬁnd that job changes can also serve as a
trigger to housing relocation decisions. They ﬁnd the effect of a job change is especially strong for
single renters and weaker in two-worker households.
Selection of a new location upon relocation often has to balance competing needs of the household.
Commute is one part of the consideration, but it is not the only one. Thus location decisions
may not minimize commuting costs. For example Giuliano and Small Giuliano and Small (1993)
2ﬁnd that the actual commute distribution is greater than what would be expected had people made
commute-minimizing location choices. They conclude that commute is an important but likely one
of several considerations in locations decision. But lowering (rather than minimizing) is always
possible. Using longitudinal data Clark et al. Clark et al. (2003) ask whether households minimize
commute distance when relocating and what differences exist between one worker and two worker
households. They ﬁnd evidence for reducing commute distance upon relocation with increased
separation. They ﬁnd that the trend is higher for women and lower for two-worker households
when relocating residence.
The 2004 mobility report by the Census Bureau Schachter (2004) also helps place the importance
of the commute in motivating relocation decisions. Most people in this data reported relocating
due to housing related reasons (51%) or family related reasons (26%). Work related reason were
reported as primary by 16% of respondents. A signiﬁcant portion of these reported moving to a
better home/apartment (20%), moving to own a house (10%), or a new job or transfer (9%). The
survey, which allowed for only one response per individual, did not consider secondary or tertiary
roles played by commute distance/time in narrowing down a location among possible alternatives.
As there are often many locations that can satisfy only one location consideration. In such cases,
secondary reasons can play important roles to reﬁne the location choice and the commute may
have ﬁgured better in the decision matrix for relocators.
In the proceeding sections we will discuss the commuting changes experienced by individuals as a
result of a relocation decision based on a survey conducted in the Twin Cities in 2007/2008. The
next section discusses the survey and data, followed by analysis of the data and ﬁnally by summary
of the research.
Survey and Data
A two phase online survey was administered to gather data on job ﬁnding, home ﬁnding and the
social and technology networks that help people in the process . Postcards were sent to eight Zip
code areas in the Twin Cities to 5000 people in each batch. Reminder postcards were sent a week
following the original mailing in each case to solicit a response. The survey offered a $5.00 gift
card to participants who completed the survey as well as a drawing for a prize (an iPod).
On ﬁrst mailing 192 and 205 cards were returned due to wrong addresses from each phase. Overall
there were 268 and 297 respondents in phase 1 and 2 respectively (5.88% of postcards that reached
their destination). The areas were chosen to have economic and racial mix of respondents, as well
as a city and suburban mix in the respondent pool. The distribution of demographic variables in
the sample and that for the State of Minnesota is given in Table 1.
Each individual was asked about where they worked and lived, where they previously worked and
lived as well as when they moved to their current home and when they started their work. In addi-
tion the respondents were also asked about their reason for moving, the type of housing they have
chosen, and a host of other questions related to their demography and other travel activities.
3Table 1: Summary of Survey Subjects








Education (MN data for those 25 and older)
Less than high school 0.4% 9.3%
High school 16.6% 50.6%
Associates degree 14.1% 9.6%
Bachelor’s degree 45.7% 20.8%
Grad/Professional degree 23.1% 9.6%
Household Income
Mean $ 76,550 $ 81,644








The analysis looks at how home-to-work commutes and whether travel times have changed for the
subset of respondents who undertook relocation while they were at their current job. Both home
and work locations were geo coded and travel times calculated based on google maps travel times
using .This analysis is limited to people whose prior homes were within 120 minutes of driving
travel time. Further it excluded those persons who were self employed and worked at home. A
separateanalysisofchangesincommutingtimeisdoneforpersonswhochangedjobswhileattheir
current residence and whose current home is within 120 minutes of travel time to their previous
employment location.
The sampled individuals fell into three areas of the metropolitan region: the city of Minneapolis,
and cities in the the northwest and south eastern suburbs. Average commute times among respon-
dents were shorter for those in Minneapolis regardless of whether people moved to the neighbor-
hood and then found jobs or moved to their neighborhood while at their current workplace. Travel
times in the two suburban areas however showed a difference based on the order of the latest event
(residence or employment). In the southeast suburb, people who found homes while at their current
job had a higher commute time than those who were in their current homes and found jobs. Those
in the less job rich northwest suburbs had shorter travel time when residence was the latest deci-
sion. However, those who found their current jobs while at their current residence had on average
higher commute times. These results are summarized in table 2.
4Further, relocating households while on the job achieved a reduction in previous travel times at
least in the suburbs as compared to those changing jobs. As table 3 shows, average travel time
savings when people located to the northwest suburbs was 7.6 minutes while those relocating to
Minneapolis had no commute time savings (-0.81 minutes) and those in the southeast suburb saved
5.5 minutes over their previous commute.
In this sample at least the opportunities to reducing commute appear to be related to residential
relocations rather than employment changes. Average changes in commute times are signiﬁcantly
different from zero for both suburbs when the person changed their residence, but average changes
in commute as a result of workplace changes are zero.
Table 2: Mean commute travel times and 95% conﬁdence intervals
All All latest Latest event
Location subjects event known Residence Employment
Southeast 17.0 N=105 17.3 N=84 18.2 N=60 15.4 N=25
suburb (14.9,19.1) (14.8,19.8) (14.8, 21.5) (12.1,18.6)
Minneapolis 14.9 N=240 15.1 N=168 14.8 N = 104 15.8 N=64
(14.0,15.7) (14.0, 16.3) (13.3, 16.3) (14.0, 17.5)
Northwest 17.1 N=83 17.8 N=55 16.1 N=33 20.3 N=22
suburb (15.2,19.1) (15.4,20.1) (13.0, 19.2) (16.6, 24.0)
Table 3: Time savings by changing residence or jobs
Latest event
Location Residence Employment+
SE suburb -5.50 (-10.9,-0.01) -2.1 (-6.1,1.9)
Minneapolis -0.81 (-2.0,0.4) -0.16 ( -2.1,1.8)
NW suurb -7.59 (-14.6,-0.5) -2.24 ( -10.8,6.3)
 Current commute minus commute from previous home to current work
+Current commute minus commute from current home to previous work
In the web based survey administered for this study, the primary, secondary and tertiary relocation
reasons cited among all respondents are given in table 4. The primary reasons most often cited by
the respondents are cost of the unit and affordability of the area followed by closeness to work and
closeness tofamily andfriends. Aggregated togetherhome andneighborhood related reasonsmake
up a majority of the reasons cited. “Being close to work” is cited frequently as one of the top three
reasons for relocation with 36.7% of respondents whose previous home was in the metropolitan
area of the Twin Cities selecting it. Figure 1 shows the previous-home-to-work and current home-
to-work distances. It is clear that many maintain or reduce their commute distance upon relocation.
The ﬁgure also shows that most of those that cited commute as a reason for relocating did reduce
their home-to-work distance from what it would have been had they not relocated.
Relocation after ﬁnding employment can be an immediate or long term consideration. How soon
relocation takes place can depend on the circumstances of the relocators’ residence (rent/own,

















































































































Figure 1: Distance between home and work before and after relocation for individuals who have
relocated since ﬁnding their current work.
6Table 4: Top three reasons for relocation among those whose previous home was in the Twin Cities
metropolitan area (percentages)
Reason 1 Reason 2 Reason 3
Cost of living/affordability 27.89 21.09 13.83
Close to work 17.01 12.93 8.16
Close to family/friends 10.43 12.47 7.94
Bike friendly area 0.23 1.36 2.49
Close to transit 1.13 2.49 2.27
Close to the city 14.74 14.06 12.7
Close to church 0.91 2.04 1.13
Close to open spaces 2.95 6.58 8.62
Larger lot size 1.59 1.81 3.17
Away from the city 0.68 0.23 0.91
Residence unit features 7.94 5.44 6.35
Safety 1.81 3.17 3.63
Kid friendly neighborhood 1.36 3.4 5.67
Good school district 3.17 2.04 2.72
Investment value of home 2.27 3.4 6.35
Other 2.04 1.81 1.36
Unreported 3.85 5.67 12.7
Count 441
location etc.) and lifestyle and household characteristics at the time of employment as well as
the characteristics of the new employment affect this decision. For instance a renter who found
employment farther from their rental unit may ﬁnd it easier to relocate to accommodate the new
commute than a homeowner. Larger households, or dual earner households may ﬁnd it more difﬁ-
cult to relocate. A person planning to buy a house next may ﬁnd the costs of immediate relocation
not worth any of the beneﬁts relocation provides. Those who like their neighborhood, or have
numerous local friends may opt to not relocate or relocate closer to their previous location while
achieving the other goals of relocation. Age, income, household size and so on which inﬂuence
the lifestyle of the decision makers can also have impacts on relocation considerations.
Among the competing considerations that relocating households have, this section hypothesizes
that individuals with larger social contacts in their neighborhood are less likely to move, or when
they move they are more likely to move shorter distances away from where they were as compared
tothosethathavefewercontactsincloseproximity. Alternatelyaswellindividualsthathavealarge
circle of close contacts around the metropolitan area are expected to relocate more freely.
7Commute Outcomes of Relocation After Finding Employment
In this section, we uncover relationships between job ﬁnding, tenure before relocation, new com-
mute and how far away people relocate from their previous location using variables reported from
the survey discussed above. The inﬂuence of job ﬁnding methods, social contacts, household and
personal variables and the interdependence between how long after job ﬁnding the person relo-
cates, the new locations distance from the previous home, and the new commute are explicitly
considered. The relationship between these variables can be studied using path analysis.
Path analysis has its origins in biology in the work of Sewall Wright Wright (1920, 1921, 1923,
1934). Wright ﬁrst used the method in linking the degree to which heredity and environment affect
the color of guinea-pigs’ offsprings Wright (1920). The method has often been called causal mod-
eling, however, as Denis and Legerski Denis and Legerski (2006) point out the case for causality
has to lie outside of the statistical modeling technique.
Wright Wright (1985) describes path analysis as:
“...a way of dealing with interrelated variables. It is based on the construction of
qualitative diagram in which every included variable, measured or hypothetical, is
represented (by arrows) either as completely determined by certain others (which may
be represented as similarly determined) or as an ultimate factor.”
The method is one where a hypothesized set of relationships that are dependent on one another
can be tested. Path models employ both standardized and absolute (measured) variables in esti-
mation. For the standardized estimates, each of the variables is adjusted so that its mean is zero
and its standard deviation is equal to one. The standardized estimates of the path model give how
many standard deviations the endogenous variable moves in response to a change in one standard
deviation of the exogenous variable when all other variables are held constant. The regression
coefﬁcients, estimated from the observed variables, measure the contribution of each of the inde-
pendent variables on the dependent variables.
Miller Miller (1977) summarizes the assumptions behind path models as follows:
 change in one variable is always a linear function in the change of another variable.
 there is no reciprocal causation.
 one must be able to prioritize the ordering of effects (tease out the primary effect from the
indirect effect).
 the disturbances of the dependent variables are uncorrelated
 the usual assumptions in regression analysis are met (independence, homoscedasticity, etc.)
The hypothesized relationships between individual characteristics, job search, tenure at home,
commuting distance, and different outcomes of the relocation decision is shown in ﬁgure 2. This
relationship is imposed a priori based on the assumptions described in the proceeding paragraphs.
Weights for the paths were estimated using the CALIS procedure of SAS software Inc. (2004).
8Some paths were dropped during the analysis when found to be unimportant in explaining the
hypothesized relationship. The ﬁnal estimated model is shown in ﬁgure 3.
The assumptions behind the relationships in the path model are as follows. Relocation decisions
after ﬁnding new employment are hypothesized to take time after ﬁnding work. This time is
expected to be inﬂuenced by the persons’ living arrangement, how they found their job, their
age, what kind of move they aim to make, as well as their commute to the new work location.
Younger individuals, as well as renters are expected to relocate faster. Individuals who aim to rent
next are also expected to move sooner than those who aim to purchase their next residence. In
addition, the longer their commute to their new employment, the quicker individuals are expected
to relocate.
Job ﬁnding methods are also expected to have an impact on tenure after ﬁnding new employment.
If the job was found through a contact, relocation is expected to occur sooner because of the
implied conﬁdence in the security of the new job. Individuals who found their job through the use
of internet and newspaper are also expected to relocate sooner relative to those using formal means
because of the longer distance outcomes of these methods.
In choosing their new residential location, individuals with smaller households are expected to be
able to lower their commute than those with larger households who have to balance competing
commute and location requirements. Those with larger incomes are expected to be motivated by
other considerations such as larger homes, lot sizes, and amenities whose selection may take them
farther from their employment site.
Individuals whose commutes become longer when ﬁnding new employment are expected to lower
or maintain their previous home-to-work distance upon relocation. In addition, those individuals
who relocate sooner are expected to lower their commute than those that stay at their current loca-
tion under the new commute. In this arrangement, the commute right after relocation is expected to
impact the new home-to-work distance directly, and indirectly through their tenure at their previous
location.
Another consideration in relocation is also how far away from their current neighborhood a house-
hold relocates. Naturally the longer they have lived in the neighborhood, the more they know about
it relative to other areas and the more attached they could be to it. How far away relocation occurs
in this case is expected to be negatively impacted by how long after ﬁnding work, the relocation
takes place.
In addition, the number of contacts a person has in their neighborhood can negatively inﬂuence
how far away they relocate if closeness to these contacts is important to them. Alternately if an
individual has a large number of contacts spread across the metropolitan area, it could mean that
they have opportunities to relocate at locations that are farther from their current neighborhood
while maintaining closeness to a desirable number of their contacts. The number of contacts a
person has and the percentage of contacts in a 3 mile radius after relocation are used as indicator
variables to how many local and total contacts the respondents had at their previous location.
The path model shown here encapsulates decisions taken over a long period of time. Job ﬁnding
9is the earliest event, and relocation is the latest event. These are separated by the tenure at the
previous location after ﬁnding the current job. The age at which the current job was found and
the years spent at the previous home add up to make the age at relocation. The new home-to-work
distanceandtheprevioushome-to-current-homedistanceareoutcomesofthelatestdecision.
In light of these time differences it is essential to establish which variables are from the time of
the decision and which are not. Household size, household income, and household vehicles are
from the time of the survey, and should be taken as indicator variables of lifestyle at the time of the
decision. Just over 54% of the relocations considered here have occurred since January of 2004,
and a further 20% since 2000. The number of contacts (Cs) and the percentage of contacts within
three miles of home (Cp3) are variables reported as of the time of the survey, and these should be
considered as indicator variables of how many total close contacts a person has and how many of
those are in close proximity to them.
Many of the hypothesized relationships hold while a few are found having the opposite direction
from what was hypothesized or to not be relevant.
Contrary to what was expected, older individuals relocated faster than younger individuals. For
each additional year a person is older when taking a new job, tenure at their older home decreased
by 1.98%. Individuals that would relocate to a rental unit spend 27% less time at their residence
than people who purchase their next location, and those that were renting their residence at the
time of ﬁnding work relocate 36% sooner than homeowners. Owners are more committed to their
residences, and the costs of relocation are much higher to them than to renters. Those who plan
to own also take longer to relocate because the home search takes planning and time. Since home
ownership involves risks that renters do not endure, getting into the “right” home can be a more
deliberate process.
Table 5: Goodness of Fit of Measures
Chi-squared df p NFI NNFI
Null Model 333.16 78 0.000 - -
Estimated Model 15.10 19 0.716 0.955 1.063
Those who found their job through the internet stayed the least amount of time at their residence
when ﬁnding a new job. Since the trend for internet users persists even after controlling for age
and distance, there may be unseen variables among those that use the internet to ﬁnd jobs that
makes them footloose and less attached to their residential location. Those who used contacts have
the anticipated direction, but the magnitude is less than that for internet users, and statistically it
is not signiﬁcant. The estimate for newspaper users is as anticipated, but it too is not statistically
signiﬁcant.
These observed variables have direct and indirect impacts on the home-to-work distance after
relocation (D) and how far away from their current home individuals relocate (Dhh). The home-to-
work distance after relocation depends weakly on how soon the relocation occurred, but is strongly

































Figure 2: Proposed path model of tenure, commute, and moving distance after ﬁnding employment

































Figure 3: Estimated path model of tenure, commute, and moving distance after ﬁnding employ-
ment (correlations between dependent variables not shown. See Table 7). Estimates that are sig-
niﬁcant at the .05 level are marked with a *.
12Table 6: Estimated path model for relocation after ﬁnding work
Variable Estimate Std. Error t-stat
Time between Distance before move log(Dp) 0.030 0.070 0.43
ﬁnding Job through contact Jc -0.155 0.135 -1.14
work and Job through internet Ji -0.875 0.198 -4.41*
relocation Job through newspaper Jn 0.278 0.180 1.55
(log(Ymv)) Age job taken Aj -0.020 0.010 -2.06*
Moving to rental? Rc -0.317 0.149 -2.13*




Commute Years to move log(Ymv) 0.103 0.064 1.59
distance Distance before move log(Dp) 0.541 0.066 8.17*





Previous to Years to move log(Ymv) -0.164 0.073 -2.24*
new home Distance before move log(Dp) 0.406 0.076 5.32*
distance Num. of contacts (/10) C -0.009 0.036 -0.26




Signiﬁcance: * p-value  0.05
percentage increase in ‘previous home-to-work distance’ is positively related to the new home-
work-distance. It suggests that those who had tolerated longer commutes before, will tolerate
them still after a move.
Though not statistically signiﬁcant, the model also suggests that those who experienced the pre-
vious home-to-work distance for a longer period of time after ﬁnding their work also had longer
commutes. This is consistent with the idea that those who do not relocate quickly relocate for rea-
sons other than commute. A household’s income also plays a role in the home-to-work relocation
after a move. With each $1,000 increase in household income, the new home-to-work distance
increases by 2.7%. This is consistent with our hypothesis that wealthier households might be con-
cerned about other aspects that are not commute related. No direct relationship was found between
household size and home-to-work distance.
In choosing the new neighborhood, another factor that is considered is how far away the person
13Table 7: Correlations among exogenous variables for relocation after ﬁnding work (only those
above 0.1 reported)






















moves from their previous neighborhood. The Dhh variable measures this distance. As hypoth-
esized earlier, an important consideration for how far people moved from their previous location
is assumed to be neighborhood quality as well as the contacts that they would leave behind. The
model shows that those that didn’t relocate as quickly did not relocate farther. For each additional
year stayed at the home before relocation, the previous home to new home distance reduces by
1.6%.
Another important variable that indicates how far a person moves is the percentage of contacts that
live around them. Here the role of contacts is clear. The model suggests that for each percentage
gain in the proportion of close contacts in a 3 mile radius, the relocation distance from their previ-
ous home is reduced by 0.9%. The signiﬁcance of the relationship supports the hypothesis that the
people who have a larger proportion of their contacts close by try to stay close to those contacts
when moving.
14Table 8: Overall and indirect effects of exogenous variables on relocation, commute and tenure
Overall effect Indirect effect
log(D) log(Dhh) log(Ymv) log(D) log(Dhh)
log(Dp) 0.544 0.401 0.030 0.003 -0.005
Jc -0.016 0.025 -0.155 -0.016 0.025
Ji -0.081 0.13 -0.792 -0.081 0.130
Jn 0.029 -0.046 0.278 0.029 -0.046
Aj -0.002 0.003 -0.020 -0.002 0.003
I 0.027 0 0 0 0
C 0 -0.009 0 0 0
Cp3 0 -0.009 0 0 0
Rc -0.034 0.054 -0.329 -0.034 0.054
Rp -0.046 0.073 -0.448 -0.046 0.073
log(Ymv) 0.102 -0.164 0 0 0
Summary
This chapter looked at commuting outcomes of job ﬁnding, and the commuting outcomes of relo-
cations. One of the hypothesis that was tested is that job search methods can impact the commute
distance because of the ways in which information is gathered. Speciﬁcally it was hypothesized
that jobs found through internet searches would be on average farther out than traditional meth-
ods. The ﬁndings from the ﬁrst part of this chapter support this hypothesis. In addition it was
also found that commute distances from newspaper found jobs were also longer than jobs found
through formal means or contacts.
The relationship between job search, tenure, relocation, and social networks was also studied using
path analysis. The ﬁndings suggest that relocation costs (renting before, and moving to a rental)
were instrumental in how quickly individuals relocated after ﬁnding their work. Job searchers who
used the internet to ﬁnd their current employment also relocated faster reinforcing the hypothesis
from the ﬁrst section of the analysis.
Contact found jobs did not show particular patterns in regards to residential tenure. Other social
network variables were found important in the relocation choice. For example, the percentage of
contacts that are within a 3 mile radius of a person (self-reported) has a negative relationship with
how far away one relocates. This suggests that social networks have an inﬂuence over residential
location decisions. This role, though essential from the decision makers perspective, may limit the
reductions in commute that may be achieved through relocation.
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